To the Editor,

 {#jmv25948-sec-0010}

We read with interest the study by Luo et al[^1^](#jmv25948-bib-0001){ref-type="ref"} that evaluates the efficacy of tocilizumab (antibody against interleukin‐6 \[IL‐6\]) in patients with coronavirus disease 2019 (COVID‐19). The authors shared an encouraging experience of utilizing this medication, particularly in patients at risk of developing chemokine storm secondary to COVID‐19.[^1^](#jmv25948-bib-0001){ref-type="ref"} IL‐6, a chemokine, is an important biomarker of inflammation and has been shown in studies as an important predictor of severe COVID‐19.[^2^](#jmv25948-bib-0002){ref-type="ref"}, [^3^](#jmv25948-bib-0003){ref-type="ref"} IL‐6 is responsible for elevation of acute phase reactants, such as C‐reactive protein, serum amyloid A, fibrinogen, and hepcidin, and inhibition of albumin synthesis. The dysregulated production of IL‐6 has been attributed to autoimmunity and chronic inflammation.[^4^](#jmv25948-bib-0004){ref-type="ref"} We performed a systematic review and meta‐analysis to compare IL‐6 in severe and nonsevere patients.

An extensive literature search of PubMed/Medline, Embase, Cochrane, and Web of Sciences was conducted on 20 April 2020 to include all published studies. Two independent reviewers (MA and RF) screened and finalized articles, and performed data extraction. Any discrepancy during these steps was resolved through a mutual discussion. Severe COVID‐19 was defined as either respiratory distress (rate ≥ 30/min, oxygen saturation ≤ 93% at rest, and/or PaO2/FiO2 ≤ 300 mm Hg),[^5^](#jmv25948-bib-0005){ref-type="ref"} ICU admission, and/or death. Continuous variables (using mean serum levels and standard deviation) were compared and mean difference (MD) was estimated with 95% confidence interval (CI), and *P* value less than .05 was considered as statistically significant. DerSimonian Laird method/random effects meta‐analysis using Open Meta Analyst (CEBM, University of Oxford, Oxford, UK) was performed. Meta‐regression was attempted if studies did not give a direct comparison between groups of interest. Coefficient (*Q*), 95% CI, *P* value (\<.05 was considered statistically significant), and scatter plot were generated for regression analysis.

A total of nine studies with laboratory‐confirmed 1426 patients (mean age: 53.0 ± 6.4 years, females: 46.6%) were included. All studies originated from China, and study duration ranged from 1 January to 28 February 2020. A comparison of mean serum IL‐6 for severe COVID‐19 and nonsevere COVID‐19 was performed in seven studies. The mean serum IL‐6 was 56.8 (41.4‐72.3 pg/mL) and 17.3 pg/mL (13.5‐21.1 pg/mL) for severe and nonsevere COVID‐19 group, respectively. This was statistically significant (MD: 38.6 pg/mL, 95% CI: 24.3‐52.9 pg/mL; *P* \< .001, *I* ^2^ = 98.5%) (Figure [1A](#jmv25948-fig-0001){ref-type="fig"}). The results of leave‐one‐out meta‐analysis, with point estimate (MD) ranging between 31.9 and 43.9 pg/mL, were consistent. A subgroup analysis of studies using a strict definition of respiratory distress for severe COVID‐19 also showed consistent results (MD: 26.5 pg/mL, 95% CI: 17.2‐35.8 pg/mL; *P* \< .001, *I* ^2^ = 95.7%) (Figure [1B](#jmv25948-fig-0001){ref-type="fig"}).
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A total of five studies reported data on overall mortality and serum IL‐6 in COVID‐19 patients. The pooled prevalence of mortality across these studies was 2.9% (95% CI: 1.8%‐4.0%). Meta‐regression demonstrated that increasing mean IL‐6 on admission was associated with an increased likelihood of mortality (*Q*: 0.01, 95% CI: 0.01‐0.03; *P* = .03) (Figure [2](#jmv25948-fig-0002){ref-type="fig"}).
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Several limitations exist within our meta‐analysis; the most important is the observational nature of studies and significant heterogeneity in study results. This can be explained on the basis of different patient population, difference in underlying comorbidities, variation in follow‐up, and the presence of coinfection. Despite the limitations, our results remained consistent across both sensitivity and subgroup analysis, demonstrating the importance of obtaining serum IL‐6. Although the studies did not stratify data based on mortality, we were able to demonstrate the association of elevated serum IL‐6 and increased mortality rates using meta‐regression. Another important limitation to note is the variability in laboratory assay when assessing serum IL‐6, as local laboratories have different normal ranges based on local data.[^6^](#jmv25948-bib-0006){ref-type="ref"} This confounding variable can somewhat undermine our results and our data should be interpreted as such, keeping in mind this important limitation.

Based on our analysis, we suggest a cut‐off of more than 55 pg/mL for identifying patients at high risk of severe COVID‐19. Only one study directly compared mean serum IL‐6 level for survivors and nonsurvivors.[^5^](#jmv25948-bib-0005){ref-type="ref"} Based on this, a cut‐off of more than 80 pg/mL can be used for identifying patients at high risk of mortality.

The elevation of IL‐6 has been previously demonstrated in inflammatory state for multiple conditions.[^3^](#jmv25948-bib-0003){ref-type="ref"} The pathophysiological hallmark of COVID‐19 is the severe inflammation and chemokine storm, which explains the elevation of IL‐6.[^7^](#jmv25948-bib-0007){ref-type="ref"}, [^8^](#jmv25948-bib-0008){ref-type="ref"} The importance of identifying this elevated biomarker also lies in the potential use of antibody against IL‐6 such as tociluzumab, which is currently undergoing a clinical trial.[^9^](#jmv25948-bib-0009){ref-type="ref"} Tociluzumab has previously shown efficacy against autoimmune and inflammatory conditions such as rheumatoid arthritis, systemic juvenile idiopathic arthritis,Castleman\'s disease, neuromyelitis optica, giant cell arteritis, and cytokine release syndrome.[^10^](#jmv25948-bib-0010){ref-type="ref"}, [^11^](#jmv25948-bib-0011){ref-type="ref"}

Based on our results, IL‐6 is an important marker of inflammation and can guide the clinicians in recognizing patients with severe COVID‐19 early in the disease course. Furthermore, researchers should develop a scoring system including IL‐6 to assist clinicians in early recognition of patients at risk for developing severe disease.
